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INTRODUCTION
Protein C is a Vitamin K-dependent zymogen synthesized in the liver. [1] It is activated by thrombin in complex with thrombomodulin. [2, 3] Activated protein C in turn inhibits activated factor V and VIII [4] and inhibits thrombin generation, thereby preventing uncontrolled thrombosis. Deficiency of protein C is a rare genetic trait with a high risk of thromboembolic disease. [5] [6] [7] In these patients, thrombin is not inactivated thus predisposing to increased thrombotic risks.
We report a case of a patient with protein C deficiency leading to portal vein thrombosis progressing rapidly to liver disease, with formation of a vicious cycle leading to early development of liver cirrhosis. To the best of our knowledge, no single case of cirrhosis secondary to protein C deficiency has been reported in the indexed English literature till date.
The knowledge of this entity is crucial for the practicing hepatologist as early diagnosis and timely anticoagulation therapy are rewarding in most patients.
CASE REPORT
We report a case of a 26-year-old female who was admitted to the emergency department of Institute of Liver and Biliary Sciences with complaints of off and on vomiting for the last 15-20 days followed by yellowish discoloration of urine and sclera. The patient also complained of altered sensorium for the past 4 days. There was no history of fever, hematemesis, or melena. The patient had a history of two episodes of upper gastrointestinal bleed 10 and 2 years back, for which esophageal variceal ligation was done each time. The patient also complained of abdominal distension associated with bilateral lower limb swelling 7 years back and for which she was diagnosed to have cirrhosis liver.
On examination, she was found to have icterus of 3+; pallor and pedal edema were present. Her abdomen was distended diffusely tender and liver was not palpable below costal margin. On central nervous system examination, she was conscious but not responding to commands, and rigidity of limb was present. This is an open access article distributed under the terms of the Creative Commons Attribution-NonCommercial-ShareAlike 3.0 License, which allows others to remix, tweak, and build upon the work non-commercially, as long as the author is credited and the new creations are licensed under the identical terms.
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Laboratory investigations performed revealed hemolytic anemia with a positive direct Coomb's test and reticulocyte count of 3.4%. She also had thrombocytopenia and leukopenia. Her liver function test (LFT) was grossly deranged with a total serum bilirubin/direct/indirect of 41.42/21.98/19.44 mg/dl, aspartate aminotransferase/alanine transaminase -518/213 IU/ml, serum alkaline phosphatase -67 IU/ml, gamma glutamyl transferase -45 IU/ml, serum albumin -3 mg/dl, and globulin -2.9 mg/dl. Results for test done for viral markers were negative. Autoimmune markers done antinuclear antibody, anti-smooth muscle antibodies, liver kidney microsomal LKM, and soluble liver antigen were all negative. Ascitic fluid examination revealed subacute bacterial peritonitis.
Computed tomography of the abdomen done showed chronic liver disease with cirrhotic changes with feature suggestive of portal hypertension. Bland thrombus involving superior mesenteric vein and main portal vein was also noted. All three major hepatic veins were patent [ Figure 1 ].
With this clinical history of chronic liver disease with hemolytic anemia and limb rigidity, a provisional etiological diagnosis of Wilson's disease was considered and liver biopsy was done for same.
Liver biopsy showed distortion of acinar architecture with formation of regenerative parenchymal nodules intervened by intermediately thick fibrous septae. The periseptal hepatocytes show glycogenated nuclei and mildly increased copper deposits on rhodanine stain. The histological diagnosis was given as cirrhosis compatible with Wilson's disease [ Figure 2 ]. Workup for the same was done that showed a ceruloplasmin of 0.14, serum copper of 71.08 ug/dl, 24 h urinary copper of 85.75 mg/day, and dry weight liver copper assay in normal range. Her hepatic venous pressure gradient was 22 mmHg.
The patient condition did not improve over the days and plasmapheresis was done twice in view of highly deranged LFTs.
Further neurological opinion was sought and magnetic resonance imaging of the brain done showed acute infarct in bilateral cerebellum, left side of vermis, chronic infarct with gliosis in the left parietal lobe, and multiple lacunar infarcts in the bilateral ganglia capsular region and left anterior thalamus.
With the findings of multiple thrombosis, the patient was further worked up for coagulation parameters including protein S 111.8% (59-118), antithrombin III 16.5 (75-125%), and protein C 00 (70-140%), and factor V Leiden mutation was negative. Von willebrand factor was done and the level was 160% (60-210%). Hence, the patient was started on warfarin and Vitamin K and was finally diagnosed to have cirrhosis secondary to protein C deficiency.
DISCUSSION
Protein C deficiency is a rare autosomal recessive disorder. The incidence of asymptomatic protein C deficiency has been reported to be between 1 in 200 and 1 in 500 healthy individual, whereas the incidence of clinically significant protein C deficiency has been reported to be between 1 in 20,000. [8] Severe deficiency present in childhood as purpura fulminans and in adults as recurrent severe episodes of deep vein thrombosis, venous thromboembolism, disseminated intravascular coagulation, etc.
Protein C is a potent anticoagulant activated by thrombin with thrombomodulin and inhibits thrombin generation by inhibiting factor V and factor VIII involved in intrinsic and common pathway of coagulation [ Figure 3 ].
Liver is involved in synthesis of multiple coagulant factors (anticoagulants and procoagulants) including factor II, V, VI, IX, X, XI, XIII, fibrinogen, protein C, and protein S. In patients of liver disease, there is decreased synthesis of all of these factors. Since there is a decrease in both anticoagulant and procoagulant factors, the delicate balance between the two is still maintained and coagulopathy is less likely [ Figure 4 ]. However, the balance can be very easily altered in inherited or acquired deficiency of any of the coagulation factors, leading to a vicious cycle and rapid development of fibrosis as seen in our case.
In patients with protein C deficiency, factor V and VIII are not inhibited leading to an imbalance between anticoagulant and procoagulant leading to increased thrombotic tendencies. [9] [10] [11] [12] [13] Involvement of liver secondary to protein C deficiency aggravates the imbalance between the anticoagulant and procoagulants, leading to early progression of cirrhosis in such patients [ Figure 5 ]. During liver diseases, both anticoagulant and procoagulant are decreased; hence, a fine balance is maintained. However, inherited deficiency of protein C alters this thin balance and leads to hypercoagulability.
Figure 3: Balance between procoagulant and anticoagulant in normal person
Protein C deficiency together with increased levels of Von Willebrand factor and factor VIII (secondary increased) aggravated the thrombotic risks and increased liver derangement as seen in our patient.
Choi et al. in a case report described that a patient with acute total occlusion of portal vein thrombus provoked by protein C and S deficiencies. The thrombus was completely recanalized with oral anticoagulant therapy. [9] Yang et al. described two patients of portal vein thrombosis secondary to protein c deficiency. [10] Increased copper deposits could be found in all chronic cholestatic disorders. Many such patients are misdiagnosed as Wilson disease as in our case where cholestatic pattern of injury might have led to falsely elevated hepatic copper. Similar findings are also reported by other authors of our institute on a series of four patients. [14] Cirrhosis in prothrombotic states in usually seen in cases of Budd-Chiari syndrome which manifests as congested sinusoids and atrophic cords of hepatocytes. The fibrosis is usually venocentric starting from areas around the central vein. In our case, the patient had multiple infarcts in the brain; however, no thrombosis of major veins was found.
This case highlights the significance of protein C deficiency as a causative agent leading to liver cirrhosis. To the best of our knowledge, no such case has been reported in the indexed world literature till date. This entity should be thought of in cases of cryptogenic cirrhosis to prevent the dreaded complications as early diagnosis and timely anticoagulation therapy are rewarding in most patients.
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